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Intelligence (tnd ]£iscellaneous Articles. 569 
since it is an absurd compound ; and the half ]~nglish word "tel- 
stone" is no less objectionable. ~either could ever find place in 
any European work on lithology. 
Felsite is aa old word in the science, used by mineralogists of all 
lands. 
ON THE DISPLACEmEnT OF THE LIMES IN THE SPECTRA OF THE 
STARS~ PRODUCED BY THEIR MOTION I~ SPACE. BY FATHER 
SECCHI. 
Rome~ March 25~ 1876. 
I t  is now generally admitted, in accordance with the ideas put 
forth by Doppler in 1842, that the displacement of a luminous point 
which is moving from or approaching towards the observer produces 
an alteration in the length of the light-wave. From this principle, 
combined with those of spectral analysis, it follows that the lines of 
a substance existing in a star in motion will be displaced in relation 
to those obtained with the same substance on the earth. The amount 
of the displacement will depend on the velocity of the star in the 
direction of the line of sight of the observer. Objections to this 
theory have not been wanting ; but it appears to have been generally 
received*, and confirmed by the observation of curvatures in the 
lines of the solar protuberances. 
To ascertain the rigorous aecuracy of this theory I made some 
experiments in 1863; but the results at that time were negative. 
I attributed the want of success to the inadequacy of my instru- 
ments. A little while after, Mr. t[uggins resumed the question, 
and found some sensible displacements, of which he gave an account 
to the Royal Society of London ; but, fearing nevertheless an illu- 
sion produced by the manner of illuminating the slit, he made some 
changes in his procedure and examined several stars afresh. In 1872 
he gave a list of motions judged to be definitivet. 
In  this interval I was often occupied with the subject, especially 
in 1868 ++, employing sometimes processes of comparison, sometimes 
absolute methods ; but my results did not always agree with those 
of the celebrated English spectroscopist. Nevertheless, out of regaxd 
for his great authority, and taking into consideration the very per- 
fect means he had at his disposal, I was led to prefer his results, 
notwithstanding their opposition to my own. Lately M. Vogel, at 
Bothkamp, and the Greenwich Astronomers having published some 
researches on the subject, I found in their results ome considerable 
divergences from those of Mr. t~uggins ; and I determined toresume 
the experiments and make a new examination f the question. 
In  the following Table I sum up the results of a determination, 
marking with the sign + the cases of increasing, and with the sign -- 
those of diminishing distance : - -  
* M. Van der Willingen, however, has contested it. 
See ' Nature,' vol. vi. p. 135, July 1872. 
See Comptes Rendus de l'Acad, des Sciences~ March 27 1868. 
_Phil. 3lag. S. 5. ~o. 7. Suppl. Vol. 1. 2 Q 
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Stars. 
Sirius .............. 
Lyrm ............ 
Aquflm ......... 
Procyon ............ 
Castor ............ 
Rigel ............... 
Regulus ............ 
Ursm Majoris... 
e, Pegasi ......... 
Cygni ............ 
,* Coron~e ......... 
Andromedm ... 
Arcturus ......... 
Huggins. 
'_+ 
+ 
+ -- 
+ 
+ 
Observers. 
o 
o 
I t  is seen that accordance xists in several instances, but there 
are numerous contradictions. We recognize moreover by other 
signs that a cause of error exists as yet unknown, and that the me- 
thods of investigation require to be carefully reviewed. 
Several facts are at once very striking : (1) nearly all the obser- 
vations at Greenwich give negative results % positive results being 
the exception ; (2) the results on different days are not only very 
discordant as to magnitude, but sometimes even opposite; (3) Mr. 
Huggins's observations give very similar esults for a great number 
of stars ; (4) his results for the comet Coggia are not in accordance 
with the motion of that comet as known from other sources ; (5) the 
mean values assigned by the different observers are extremely different. 
Surprised at these irregularities, I put to myself the question, 
Can there be, either in the mode of observing, or in the instruments, a 
systematic cause of error, l~roducing the displacement of the line, un- 
known to the observer? I n  order to assure myself, [ made the 
following experiments, endeavouring to avoid the conditions which 
were suspected to be faulty, and to vary as much as possible the 
other conditions of observation. 
First, to i l luminate the slit, I placed the Geissler tube simply in 
front of the objective at a distance of about 5 decims., arranging it 
so that the capillary tube, about 6 centims, in length, was exactly 
parallel to the diameter of the objective and to the slit of the spec- 
troscope : the light was sufficiently bright in the ocular of the spec- 
troscope to permit the lines to be seen distinctly. The spectroscope 
(a direct-vision one) was formed of a Merz prism composed of five 
strongly dispersing prisms. In  the solar spectrum the lines D of 
sodium were, with this apparatus, eparated by double their breadth. 
To dilate transversely the spectrum of the star, an achromatic ylin- 
drical lens was placed near the eyepiece, inside the little analyzing 
telescope. 
The equatorial being directed to the star Sirius under favourable 
atmospheric conditions, we were able to see clearly the dark line F 
of the star simultaneously and in the same field with the hydrogen- 
See ~ Monthly Notices~' vol. xxxvi, l?. 80 et semi. 
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line H ft. The bright line of the gas was projected outside the dark 
line of the star, over its border on the side t~wards the red: the 
amount of this supcrposition could not be estimated exactly; for 
the stellar line (or, rather~ band) is very broad, and stumped at its 
edge, as we have ascertained from the commencement of our re- 
searches. We are surprised that observers do not dwell upon this 
aspect of most of the stellax hydrogen-lines. We shall be pardoned 
for noting all these details, considering the importance of the con- 
sequences which flow from them. 
This result was, in  the main, the same as that which we had 
already obtained, especially in 1869, and published in our memoirs 
Sur les Spectres Solaires in 1872, p. 44. The star seemed, then, to 
have its undulations shortened, and, consequently, to be approaching 
us, as they found at Greenwich, contrarily to Mr. Huggins. 
Not trusting my own estimation, I had the observation made by 
my assistants, all of them accustomed to these measurements. Ob- 
servation always gave the same result when the telescope was carried 
by the dock, and when moreover an assistant was at the searcher 
to keep it upon a fixed point corresponding to the slit of the spec- 
troscope ; but if the clock stopped, or if the assistant deranged the 
position of the star, the hrigh~ line was seen accidentally to place 
itself on the other side or in perfect coincidence with the dark line. 
This induced us to repeat more carefully the observation the follow- 
ing day, in order to discover the cause of these variations. 
In this second scries the results were at first similar to those of 
the preceding day ; but on abandoning the use of the clock the line 
appeared to take its place on one side or the other, according as the 
star was struck or carried away on one side or the other with respect 
to the axis of the telescope. The clock was then again applied. 
when the bright line appeared on the side towards the red; and 
after the spectroscope was turned on its axis 180 °, the line was 
situated on the other side for certain observers, remaining on the 
former side for others. 
After producing again a d again for a long time these different 
changes of position, we acquired the conviction that the line might 
appear constantly on one side or the other, according to the position of 
the instr~mer, t, without the observer havlny any Sud~eiently certain 
i~dleation to cause him to recognize the illusion of which he was the 
victim. This is plainly a very grave conclusion. We do not pre- 
tend that observers so skilful have been deceived ; but we point out 
a possible cause of error in this class of observations. We have not 
yet succeeded in discovering the source of these changes, which may, 
perhaps, be attributable to a species of parallax, owing to the focus 
of the star-image not coinciding with the plane of the slit. We 
confine ourselves to merely indicating the phenomenon which might 
well have produced an illusion for, others as it deceived us. ttere 
the concordance of frequently repeated observations would give no 
assistance ; for, in looking, one always places one's elf so as to have 
the clearest view--that is to say, in such a position that the same 
error is reprodueed.--Com2tes Rendu~ de l'Acad~mie des Sciences, 
April 3, 1876, vol. lxxxii, pp. 761-765. 
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